Small molecule enhancers of autophagy for neurodegenerative diseases.
Neurodegenerative disorders such as Alzheimer's disease, Parkinson's disease, amyotrophic lateral sclerosis, prion diseases and polyglutamine disorders, including Huntington's disease and various spinocerebellar ataxias, are associated with the formation of protein aggregates. These aggregates and/or their precursors are thought to be toxic disease-causing species. Autophagy is a major degradation pathway for intracytosolic aggregate-prone proteins, including those associated with neurodegeneration. It is a constitutive self-degradative process involved both in the basal turnover of cellular components and in response to nutrient starvation in eukaryotes. Enhancing autophagy may be a possible therapeutic strategy for neurodegenerative disorders where the mutant proteins are autophagy substrates. In cell and animal models, chemical induction of autophagy protects against the toxic insults of these mutant aggregate-prone proteins by enhancing their clearance. We will discuss various autophagy-inducing small molecules that have emerged in the past few years that may be leads towards the treatment of such devastating diseases.